ABSTRACT
INTRODUCTION
here is a large body of literature on the returns characteristics of emerging markets. Many academics points out that investing in emerging markets are beneficial in international portfolios because of their low correlation with the rest of the developed world (Claessens, Dasgupta & Glen, 1995; Rouwenhorst, 1999) , and because emerging market returns seem to be influenced more by local rather than global information variables. This naturally serves as a good diversification for international portfolios. Various studies also points out that expected returns in emerging markets are higher than those in developed economies (Lesmond, 2005) , and that these returns are more predictable than returns in the developed world (Harvey, 1995) .
However, despite the possibility of earning higher returns, many also warn that emerging market investments expose investors to various risks. There seems to be widespread consensus on what these risks are. Bekaert and Harvey (1997) for example note that emerging markets have more predictable returns and higher volatility than developed markets. This theme is also repeated by De Santis and Imrohoroğlu (1997) and Bekaert and Harvey (2002) to name but a few. However, as these economies become more open, their markets become less volatile (Bekaert & Harvey, 1997) . It is this reduction in volatility, low correlation to the rest of the developed world, as well as the opportunity to share in the higher returns that made emerging markets a popular investment destination over the past two decades. Between 1991 and 2000 alone the total value of stocks traded increased from $15 billion to $200 billion, whilst market capitalization increased from $306 billion to more than $1.4 trillion (Lesmond, 2005) .
African markets too have become popular amongst international investors of late. Many international investors view Africa as the final investment frontier. This continent houses not only an untapped market in terms of consumers, but investors too find value in Africa. In 1995 African stock exchanges gained about 40 From Table 1 it is evident that both the JSE All Share and JSE Top 40 indices performed relatively well against the other markets. It displayed little fluctuations in terms of the minimum and maximum returns and the JSE All Share and the JSE Top 40 indices also ranked first and fourth with the lowest standard deviation, respectively, from a total of 11 markets. Furthermore, the JSE All Share and JSE Top 40 indices exhibited significant consistency in terms of average and cumulative returns, where it ranked under the top three markets, respectively (see Table 1 ). From these results the conclusion can be drawn that the JSE All Share and JSE Top 40 indices rank under the top three in terms of risk-adjusted returns, making it a suitable investment option to consider during the post-financial crisis period along with other investment options that advanced and emerging markets offer. Furthermore, due to the fact that equities are a preferred asset class to protect the purchasing power of investors in an environment of high inflation (Alagidede & Panagiotidis, 2010) , it becomes imperative to evaluate the risk-adjusted performance of the South African equity market to justify its validity as an investment option. This leads to the purpose of this paper, which is twofold; to evaluate the more common South African index, namely the JSE Top 40, with the Omega ratio to highlight the significance of specific South African shares, and to do so by improving on the current form of the Omega ratio itself. The rest of this paper consists of an overview on performance measures and the methodology in Section 2, followed by a discussion of the data and the results in Sections 3 and 4, respectively. Section 5 will then conclude with the conclusion and recommendations.
PERFORMANCE MEASURES AND METHODOLOGY
Although the Sharpe ratio (1966) remains one of the most commonly used statistics in financial analysis (see for example Schuster and Auer, 2012; Auer and Schuhmacher, 2013) it also has some limitations. One of the biggest limitations of the Sharpe ratio is that it makes use of the standard deviation as a risk measure. Although the standard deviation proves sufficient in some instances it can easily be manipulated by seeking returns in "nonnormal risks", like extreme liquidity, credit risk and volatility variation risks (Amenc, Martellini & Sfeir, 2004:2) . Another important limitation is that it does not differentiate between upside risk and downside risk, thus also penalising positive returns (De Wet, Krige & Smit, 2008) . Thirdly, the Sharpe ratio operates independently of any fund benchmark in estimating excess returns, making the evaluation of some portfolios difficult (Amenc, Martellini & Sfeir, 2004) . Fourthly, the Sharpe ratio also assumes that the returns of the individual security are uncorrelated with the mean portfolio returns; a process that might lead to misleading performance rankings in the process (Sharpe, 1994) . Finally, the Sharpe ratio also operates on the assumption that returns are normally distributed. This is seldom the case, especially when working with emerging market returns (Hwang & Pedersen, 2004 ). This will limit the Sharpe ratio's performance ranking abilities (Amin & Kat, 2003) , especially when accounting for the increased divergence from normality occurring in the higher moments of the return distributions (Kat, 2003) . Furthermore, different portfolio allocations will be possible with the presence of non-normal returns, when comparing the traditional mean-variance framework, developed by Markowitz (1952) Salomons and Grootveld (2003) also made use of lower partial moment (LPM) models, by means of the Sortino ratio, to model emerging market returns. Another paper attempted to applied the Capital Asset Pricing Model (CAPM), but found that it was unable to capture the risk-return relationship of emerging market returns (Hwang & Pedersen, 2004 ). This failure was addressed by applying a LPM-CAPM, although it still failed to improve the results of the CAPM model (Hwang & Pedersen, 2004) . Nonetheless, most of the above mentioned models suffer from the inability to capture all the risk-return characteristics in a return distribution. In order to overcome this shortcoming, this paper will apply an Omega ratio, as introduced by Keating and Shadwick (2002) , to model emerging market returns. The Omega ratio, as a risk-adjusted performance ratio, still emphasise the importance of the risk of loss (Pedersen, Rudhulm-Alfvin, 2003) , but treats upside and downside risk differently, thus "heeding" the criticism of the mean-variance portfolio optimisation of Markowitz (1952) ( The Omega ratio is, therefore, beneficial as it considers both the upside potential (higher partial moments) and downside potential (lower partial moments) of an investment over the entire distribution. This differs from other ratios such as the Sharpe and Sortino ratios (see Sortino & Price, 1994), as well as the Calmar ratio (see Young, 1991) , which only considers the lower partial moments (downside risk and maximum drawdown, respectively). The Omega ratio can, therefore, be formulated as follows (Eling & Schuhmacher, 2007) 
where denotes the selected threshold; denotes the random one-period return of an investment; and denote the upper and lower bounds of the return distribution, respectively; denotes the upside potential; and denotes the downside potential. Although the Omega ratio overcomes a great number of inefficiencies that plague other performance measures, it is still fallible in that it is backward-looking. Also, it can discriminate between different underlying fund strategies and between different periods of various types of market activities (Botha, 2007) .
To ensure that the Omega ratio will provide desirable results it is important to apply a suitable threshold. As such, a risk-free rate is recommended by several studies; see for example Botha (2007) , Eling and Schuhmacher (2007) and de Wet, Krige and Smit (2008). However, this approach has two weaknesses, which will lead to inconsistent performance rankings. Firstly, the threshold can change depending on an investor's performance preferences, which implies that different rankings will be possible for the same portfolio. Secondly, some investors consider minimising downside risk more important that maximising profit and vice versa, which can also lead to different Omega rankings. To overcome these weaknesses an alternative approach was implemented, which considers estimating the trend (slope) of the entire Omega function. This implies that two individual Ordinary-Least Squared (OLS) regressions were estimated, one for each side (positive & negative) of the distribution. A share will, therefore, be more desirable if it has a steep slope on the negative side (S 2 ) of the distribution and a flat slope on the positive side (S 1 ) of the distribution. This implies that the share with the smallest ratio (S 1 ÷ S 2 ) will be more desirable in terms of performance. However, the two slopes must be estimated within an area of the distribution where the different Omega functions of each asset can still be distinguished, and before each function reaches infinity. After estimating the Omega function for each asset, this area was determined between -2.25 and +2.25, as illustrated in Figure 1 .
DATA
This paper employs the daily closing prices of the JSE Top 40 shares, which is based on the market capitalisation as on 30 July 2013, when this paper commenced (see Table 2 ). In order to substantiate the performance of the JSE Top 40 shares, this paper will also make use of the daily index values of the JSE All Share, the JSE Top 40 and several world indices (see Table 3 ). The data were obtained from the McGregor BFA (2014) database and from Yahoo Finance (2014), respectively, spanning from January 2010 to December 2013. 
RESULTS
The first step of the empirical study is to establish the descriptive statistics of the time series under investigation. The results reported in Table 4 exhibits a clear indication that all the JSE Top 40 shares and indices are leptokurtic, with a kurtosis greater than three. These findings emphasise the results found by Fung and Hsieh (1999b) , who argued that return series are known to be leptokurtic. Also, half of the JSE Top 40 shares exhibits a negative skewness, whereas all the indices except the CAC 40 and the S&P BSE Sensex Bombay Index illustrate a negative skewness. This implies that investors which invest in these shares or markets may be exposed to a downside surprise (see for example McFall Lamm, 2003) . Furthermore, it can be argued that variance, standard deviation and beta will not be able to provide a perception of the actual risk involved, where these measures will only demonstrate how the positive returns will be penalised (Kat, 2003) .
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The Clute Institute To further emphasise these arguments, three normality tests are reported in order to justify the presence of non-normality. The first normality test entails the Jarque-Bera test (Jarque & Bera, 1987) , which is dependent on higher moments (skewness & kurtosis) to differentiate between types of distributions. Although, the skewness and kurtosis coefficient have several disadvantages that have to be acknowledged with the evaluation of the return distribution characteristics. Firstly, both have an unbounded influence function and both have zero breakdown value, which imply that bias estimates could be generated with the presence of outliers. Secondly, both are only defined on distributions that have finite moments (Brys, Hubert & Struyf, 2008) . Nonetheless, evidence has been found which illustrated that the Jarque-Bera test gives the most powerful results for normal distributions (Öztuna, Elhan & Tüccar, 2006) . To provide more convincing results however, two additional normality tests will be implemented which are based on two different foundations. This includes the test introduced by Anderson and Darling (1952) , which is based on an empirical distribution function, where its applicability has also been justified by several studies, including Thadewald and Büning (2007) as well as Balakrishnan, Chimitova, Galanova and Vedernikova (2013).
The third normality test is that of Shapiro & Wilk (1965) , which is based on correlation. The superiority of the Shapiro-Wilk test over the AndersonDarling and the Jarque-Bera test has been confirmed by Bradley and Morris (2013) . However, Yap and Sim (2011) found that the Jarque-Bera test will illustrate similar performance with symmetric long-tailed distributions, whereas the Anderson-Darling and the Shapiro-Wilk tests tend to be more powerful normality tests with the presence of asymmetric distributions.
The presence of a normal distribution is rejected at a five per cent confidence interval for all the JSE Top 40 shares and for all the indices, except for Shoprite Holdings Limited (SHP) and for MTN Group Limited (MTN), which rejected the null hypothesis of normality at a ten per cent confidence interval. These findings accentuate the inability of traditional risk-adjusted performance measures, (which make use of variance, standard deviation or beta to generate a reliable performance ranking; see for example Bernardo & Ledoit, 2000; to rank investment portfolios. This justifies the importance of using the Omega ratio instead.
In addition, the second step of the empirical study is to evaluate the risk-adjusted performance of the JSE Top 40 shares by means of the Omega ratio. From the results obtained from the Omega ratio, as reported in Table 5 , it is further substantiated that there are South African investment options that have the
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The Clute Institute ability to outperform most common world indices. Note that only the top 20 rankings will be discussed, whereas the complete Omega rakings are available in Table A in the appendix. The results reported that the metals and mining industry (1 st & 3 rd place) and the iron and steel industry (2 nd place) were overall the three best performing sectors, respectively, over the period under investigation. Individually, it was Impala Platinum Holding Limited (IMP), Assore Limited (ASR) and Anglo American Platinum Corporation Limited (AMS) that were the top three performing shares. It is interesting to note that there was no correlation between the Omega rankings, the actual Top 40 rankings (based on market capitalisation), the average closing price, the average trading volume or the average Price-to-Earnings (P/E) ratio. Though, from the 16 shares that were able to outperform all the world indices, (with the CAC 40 ranking the highest) only eight shares exhibited an average P/E ratio lower than that of the JSE All Share index (15.441) and of the JSE Top 40 index (15.789). These findings, therefore, suggest that there are seven shares which are undervalued and should be considered as more promising investment options compared to the other shares, whereas Intu Properties Plc (ITU) exhibited a negative average P/E ratio and will be excluded from further discussions. These seven shares include Exxaro Resources Limited (EXX), Kumba Iron Ore Limted (KIO), BHP Billiton Plc. (BIL), Assore Limited (ASR), FirstRand Limited (FSR), Standard Bank Group (SBK) and Investec Plc (INP), respectively. Furthermore, Remgro Limited (REM), Discovery Limited (DSY) and Tiger Brands Limited (TBS) were the three poorest performing shares over the period under investigation (see Table A in the appendix), respectively, making consumer products and insurance the less desirable South African industries. Table A in the appendix). Although, the JSE All Share index failed to perform well relative to the other world indices (3 rd poorest), the risk-adjusted performance of several individual JSE Top 40 shares emphasised the possibility that South Africa, as a developing market, may have the ability to contribute more to an international investment portfolio compared to some advanced and emerging markets. This proves that the South African equity market exhibited more of the performance characteristics of an emerging market compared to the general expectations of the ability of a developing market.
CONCLUSION
Investing in emerging markets is considered to be beneficial to international portfolios, as it provides a lower correlation with the rest of the developed world and higher expected returns compared to other markets. These features were especially beneficial to investors during the post-crisis period, where there was a significant increase in the demand for financial assets in emerging markets. However, it was not long until the effects of the financial crisis spilled over to these emerging markets, causing doubt and encouraging investors to return to investing in developed markets. This paper however proves that the South African equity market, more specifically the JSE Top 40 shares, have more promise to an international investor compared to what most common world indices have to offer. The findings illustrate that there were 16 JSE Top 40 shares that were able to outperform most common world indices, with Impala Platinum Holding Limited (IMP), Assore Limited (ASR) and Anglo American Platinum Corporation Limited (AMS) being the top performing shares, respectively. It was also interesting to note from these 16 shares it was only seven shares who reported a lower average P/E ratio compared to the JSE All 
